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Mainstream smoke (MS) is the tobacco smoke that is 
drawn through the bun end into the smoker's respira* 
torv’ system. Sidestreami smoke (!SS) comes directly 
from the burning end of the cigarette. ^Passive smo- 
king»>. «involtintary smokings andl exposure to "envi¬ 
ronmental tobacco smoke» (ETS) are used synony¬ 
mously in the literature to describe the exposure of 
non-smokers to elements of tobacco smoke generated 
by smokers [1, 2]. Despite qualitative differences bet¬ 
ween mainstream smoke and I sidestream smoke, it has 
been customaiy to assume that exposures to ETS 
approximate a low-dose exposure to tobacco smoke 



Qcy of bronchitis and pneumonia ea 
measurable 

pu^bhary function; when comped 
nc^smoldnj^pa^n^ [3]. ait#fed^^a^^ 
if^dul^^shbuld not be excluded; Having undertaken 
in the late 70's a study to explore the association bet¬ 
ween intoliintary smoking and lung cancer [4]. it was 
decided in 1982 to undertake a similar study to investi¬ 
gate the association between involuntary smoking and 
GOPD in adults in Greece. The study was restricted 10 
non-smoking cver-married women residents of the 
Greater Athens area. Among relatively older Greeks 
the prevalence of smoking is very high in men but 
relatively rare in womeni making a passive smoking 
study in women, rather than in men. considerabK 
more efficient. As in most of the studies concerning 
involuntary smoking and liing cancer, the present 
study evaltiated exposure to passive smoking on the 
basis of the smoking habits of the husband. The under¬ 
lying assumptions in this aproach are (i) that a smoking 
husband is the main source of passive smoking for a 
relatively older woman;, (ii) that information concer¬ 
ning the smoking behaviour of a husband is much more 
reliable than information concerning other sources of 


passive smoking: (iii) that non-smokers married to 
smokers are likely to be more tolerant towards other 
sources of passive smoking; and (jv) that smokers tend 
to cluster. 


This investigation was part of the Professorial Thesis of 
one of us (ST) and University rules did not ailbw the 
publication of the results before the thesis was submit¬ 
ted to the Medical School atihe fall of 1987. 

iVfateriaiand Method 

Between January 1982 and December 1983. 137 ever- 
marhed women 40-79 years old'were admitted to the 
Seventh Clinic of the Teaching Hospital for Respira¬ 
tory Diseases in Athens with a diagnosis of COPD. 
Single women were not included in the study since 
their life-stylbs in Greece arc sufficiently different 
from those of married women. Women younger that 
40 and older than 80 were not included in the study 
because very young women could I not have been expo¬ 
sed to their husband's smoking for a period long 
enough to acommodate the postulated latency of 
COPD. whereas information coming from very’ old 
women could be less reliable than information provi¬ 
ded from younger women. Women were included in 
the study if they were hospitalized for the first time 
with principal diagnosis of COPD: The case series 
included patients who were presented with dyspnoea 
on exertion and expectoration for at least 3 years, and’ 
who were found in the laboratory to have obstructive 
or mixed type reduction of pulmonary function by at 
least 20 % in forced expiratory volume in Is. without 
improvement after bronchc^ilatation [3]1 Seven 
women with a history of bronchial asthma or familiar 
history of pulmonary emphysema were excludedirom 
the study whereastwo additional women refused to be 
inerMcwed. Among the remaining 128 women of the jyj 
index series 18 were current and 7 have been past Q 
smokers and were excluded' from further analysis. w 
(Smoking status was ascertained with reference point ^ 
one year before the interview; thus those who stopped'^ 
smoking six months before the interv iew we re counted I Qp 
as current smokers). The remaining 103 women have ^ 
twice denied that they have ever been smokers, once ^ 
dunng their rmitine history-taking and then categori- ^ 
cally at interview in the study. Controls were 206 ever- ^ 
married women of similar age who were visitors 
(friends or relatives) of patients at the hospital during 
the same period. Six women refused to be interviewed 
and among the remaining 200. 7 were current and 14 
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have been past smokers and were excluded from fun- 
her analysis. Thus, the analysis was based on 103 cases 
and 179 conirols-alJ ever married women who have 
never been smokers* 

Following earlier Greek experience as well as interna¬ 
tional practice [4-7] the smoking habits of the husband 
were taken as indicators of exposure to environmental! 
tobacco smoke. More specifically, exposure variables 
were based on husband^s smoking habits in terms of 
amount (non-smoker, ex-smoker of any specified! 
amount, and current smoker by average daily number 
of cigarettes; smoking of other forms of tobacco is rare 
in Greece), duration (beginning from the date of 
marriage or start of smoking by the husband, which¬ 
ever came later, and ending at the date that the 
husband died or stopped smoking or current date, 
whichever came first), or their product (total number 
of cigarettes smoked). 

In order to control potential confounding effects d^ta 
were also collected from cases and! controls with 
respect to schooling years of the woman and her hus¬ 
band, place of residence (urban or rural) before per- 
manem setlemenc in Athens (all women were perma¬ 
nent residents of Athens) and occupation (housewife, 
other): Analysis was done with standard stratification 
procedures [8.9]i 

Results 

Table 1 shows univariate characteristics of cases and 
controls with respect to age in years^ woman's school¬ 
ing in years, husband's schooling in years, previous 


residence (rural, i e less than 10000. or urban) and 
woman's occupation (housewife or other). There are 
clearly non significant differences with respect to 
woman's schooling, husband's schooling and previous 
residence, but age and woman's occupation are poten¬ 
tial confounders and should be controlled in the 
analysis. 


Tab. L Univariate characteristics of 103 nonrsmoking 
ever-married women, first hospitalized with chronic 
obstructive pulmonary disease, and 179 non-smoking 
ever-married visitor controls, with respect to potential 
confounding factors 


Riskfaaors 

COPD 

Controls 

Difference or 

Age (yean) 

N 

% 

N 

% 

heterogeneity 
(iP two tails) 

4(M9 

21 

20i4! 

44 

24.6 


50-59 

22 

21.4 

67 

37.4 


60-69 

26 

25.2' 

50' 

27.9 

0.001 

70-79 

34 

33.0 

18 

10.1 


Woman's schooling 
-5 c5vears 

56 

54.4 

92 

51 4 


6* > 5 years 

47 

45.6 

87 

48.6 

0.6 

Husband's schooling 
-5 ^ 5 years 

34 

33.0 

52 

29 1 


6-^ >5 years 

69 

67.0 

127 

70.9 

0.5 

Previous residence 

Rural 

41 

39.8 

62 

34.6 


Urban 

62 

60 j 2 ! 

117 

65 4 

0.4 

Woman's occupation 
Housewife 

55 

53.4 

123 

68: 


Other 

48: 

46.6 

56 

311.3 

0.01 


Tab. 2. Distribution of 103 non-smoking ever-married women, first hospitalized with chronic obstructive pulmo¬ 
nary disease, and 179 non-smoking ever-married visitor controls, by age, occupation and average daily number of 
cigarettes smoked by the husband 


Age 

Occupation 

Cases or 
Controls 

Average daily number of agarettes 
smoked by the husband 

Nbn-smoking ex-smoker 

1^20 

21- 

Total 

4(M9 

{housewife 

Cases 

0 

1 

B 

5 

14 



Controls 

9 

5 

y 

13 

30 

40-49 

W'orking 

Cases 

r 

1 

0 

5 

7 



Controls 

2 

3 

3 

6 

14 

50-59 

Housewife 

Cases 

3 

1 

5 

0 

9 



Conuols 

7 

14 

13 

16 

50 

50-59 

Working 

Cases 

1 

1 

4 

7 

13 



Controls 

7 

2 

3 

5 

17 

60-69 

Housewife 

Cases 

2 

1 

5 

5 

13 



Controls 

3 

13 

6 

9 

31 

60^ 

Working 

Cases 

2 

2 

4 

5 

13 



Controls 

2 

10' 

2 

5 

19 

70-79 

Housewife 

Cases 

y 

7 

7 

2 

19 



Controls 

1 

3 

3 

5 

12 

70-79 

Working 

Cases 

1 

4 

2 

8 

15 



Controli 

2 

2- 

1 

1 

6 

Total 


Cases 

13 

18 

35 

o 

1 



Controli 

33 

52 

34 

60 

179 

Relative risk (crude) 


110 

0.9 

2 6 

1.6 


Relative risk (Mantel-Haenszel) 

hO 

0.6 

2.4 

1.4 


(90 % Confidence Limiu) 



03-1.3 

1.3M.5 

0.8-2.6 



for trend, crude > 3.57 P one liil * 0,03 

for trend.Mamel extension * 3.80 P one tail « 0,03 
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Tab. 3. Distribution of W3 non-smoking ever-married women, first hospitalized with chronic obstructive pulmo¬ 
nary disease, and 179 non-smoking ever-married visitor controls^ by age. occupation and total life-long number of 
cigarettes smoked'by the husband tin thousands) 


.Age 

Occupation 

Cases or 

Controls 

non-smoker 

<300' 

Life-long total number of 
cigarettes smoked by the husband (ithousands ) 
>300 Total! 

40-49 

HoubCttife 

Cases 

0 

13 

1 

14 



Controls 

9 

14 


30: 

40-49 

Working 

Cases 

1 

5 

1 




Controls 

2: 

11 

1 

14 

50-59 

Housewife 

Cases 

3 

5 

1 

9 



Controls 

7’ 

32 

11 

50 

50-59 

Working 

Cases 

1 

7, 

5 

13 



Controls 

7 

6 

4 

17 

60-69 

Housewife 

Cases 

2 

3 

8 

13 



Controls 

3 

19 

9 

31 

60-69 

Working 

Cases 

2 

5 

6 

13 



Controls 

2 

HI 

6 

19 

70-79 

Housewife 

Cases 

3 

9 

7 

19 



Controls 

1 

10 

1 

12 

70-79' 

Working 

Cases 

1 

5 

9 

15 



Controls 


1 

3 

6 

Total 


Cases 

13 

52 

38 

103 



Controls 

33 

104 

42 

179 

Relative nskfcrud^) 


1.0 

1.3 

23 


ReUtive nsk 1 adjusted) 


l.O 

1.3: 

18 


(90% Confidence Limiisi) 



0&-2:4' 

0.9-36 


X* for irendi crude = 5.58 

P one tail > 0.01 






X- for trendi Mantelie.xtension.> 3.44 Pone tail * 0.03 


Tables 2 and 3 show the distributions of cases and 
controls by age. occupation and average daily number 
of cigarettes smokediby the husband (table 2). or total 
life-long number of cigarettes smoked by the husband 
in thousands (table 3)i In both instances there are 
statistically significant (one tail P <0.05) linear trends 
between amount of tobacco smoked by the husband 
and risk of (hospitalization for) COPD. Thus; it 
appears that exposure to environmental tobacco 
smoke fltay contribute to the development of COPD 
with an associated relative risk of about 2. 



Discusdoii 

^^^JottFexposttre of; 

jmSk^tlosuaJly attiihli£ 
liStptt: parents; *' 

irtdeva 

ITi^c recently being;reviewed [6.7.10. Hji By 
contrast, studies in adults have been fewer and their 
results less clearrcut. Most of these studies have 
focused on pulmonary function rather than on clinical 
syndromes, and among them about half have found 
significtmt evidence that' exposure to environmental 
tobacco smoke has adverse pulmonary effects [12vl6]. 
whereas in the other half such evidence was not appa- 
reni(n-21i]. 

Very few studies have examined the association, if 
any. between exposure to environmental tobacco 
smoke and development of COPD as a clinical entity- 
for instance no such study has been included in the 


major review volumes published by the National 
Research Council [7] and the Surgeon General (6) or 
the recent review paper by Fielding and Phenow (illj. 
V |ymiest igationst of a possible hnk betweeis exposure 
and ^chronic ototnictwe- putoou^^vdisetM 
s||ould^ be partidilariy' proini^ng 
reaso(»^ dirontc ob»ructive pulmonary disease ii odiK 
Of the entities most strongly related to active smoloM 
[3];,tjdioical CQPDisbydefinitioa an, extreme expr^* 
s^iapf the patbt^hytiological clmnges.manifeg^ ^ 
dtsturoao^Of pubnonary functik>n(syandit »ageh- 
Uj^«qnden>iologic>ptincipal that «extreme points* 
deigns are inherently more powerful [22]; since indi- 
vildualr'more^'susceptible m‘-tbe'''1r^tinf^e9^ of 

nrwe?lK|^tO .be non-smokers [7]i'a pop^tkm'^f 
exptned 

siisceptiblefini^d^ 

li^^di|N^j|are.likoly to develop the wnsMWtira of 
symptoms and «gns of COPD. 

There are in the literature short reports of. or 
references to. three studies concemihg the association 
between passive smoking and COPD. In Uie cohort 
study of Hirayama in Japan, a statisrtcaHy significant 
relative risk of 1.6 was found in non-smoking women 
passively exposed to the tobacco smoke of their hus¬ 
band [23]. In papets presented in 1967 in the meetings 
of the Society for Epidemiologic Research and the 
International Epidemiology Association. Sandler and 
her colleagues reported that in their cohort an 
increased relative mortality from respiratory diseases 
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was foundi among non-smokers passively exposed to 
tobacco smoke, compared to non-smokers not so 
exposed [24], There has been also a brief publication 
of preliminary results of the present study [5] (there 
are slight differences between the figures reported ear¬ 
lier and those shown here, due to recoding and use of 
different strata in the standardization procedures). 
The^results of ^e presrat study taken together with 
those of the two cohort studies [23; 24] and the coUec- 
tive findings of die epidemiologic studies exploring the 
assodation between. eiqiosure^f^o ETiS and various 
parameters of pulmonary'function, suggest that pas¬ 
sive smoking inay contrilmte ip- the-;deyelp|ment of 
COPp^I^.; lepoittA' a»Sfc«aii^ to be 

expbm^ in qirren|.6f 

smokers ^MM ^KckT^^Ruth^ore^ 'filar; 

gmpirigal ; studies 

tijti ^ g^w^ted.iqi^TOritncefewi^if anV; subj^ 
if^SraaUy coojpfetelfflfmxpdi^ passive sm^o% 
[26]. Imdy. rand6m|^^i«^n of E1^ ej^ure' 
and misspecificatibit^r biologic latencs’ are fflalv to 
gen<;^e systenatid^ohde'n^mation of the tru^hder- 
lyin| feiaiive risk. 


Sommin 

One hundred and i three everfmamed women with newly diagnosed 
Ghronic Obstructive Pulmonan Disease (COPD)i who have never 
smoked, and 179 cver^mamed women w-Ho were visiting friends or 
relatn es at the same hospital during the same period and have never 
smoked, were interviewed regarding the smoking habits of their 
husbands. There was statistically marginally significant difference 
between the GOPD cases and i the controls with respect to their 
husband’s smoking habits The association was irregular with respect 
to daih number of cigarettes smoked but there was a smooth dose 
response cune w'iih respect to life long total number of cigarettes 
smoked, wuh women whose husband smoked more that 300 thou¬ 
sand cigarettes having a relative risk of 1.6 (90% confidence in(er\ al 
of 0.9-3 6i compared to women whose husband has never smoked. 
These findings, and converging related evidence, indicate that expo¬ 
sure to environmental tobacco smoke may be a risk factor for the 
de\ elopment of (?OPD: 


RfSIlDlf 

Effets dt la fmiiM passive sv la isarveaac d'aAisyadroBit broadio- 
obstructif ebroaique 

Geni-trois femmes, maiiees de longue date, nayantJamais fumi. et 
chez qui un syndrome bronchoH>bstructif! chronique (SOC) a ete 
recemment diagnostiqu^. oni etd thterrogdes pour ce qui oonoeme 
les habitudes tabagtques de leur maris: Leurs reponses fureni com^ 
parees a celles de 179 femmes. egaJement maFiees de longue dite ei 
non^umeuses. qui s'eiaient rendues dans le meme hdpital pour 
rendre visne a un parent ou ami. Les habitudes tabagiques des maris 
soni differentes entre les cas de SOC ei les conir6)es. mais les 
differences ne sont que marginalement siatistiquement significat 
Tives L association esi inconstante par rappon au nombre quotidien 
de cigarettes fumees. oependant la courbe dose*reponse en fonction 
du nombre total de cigarettes fumees auicours de la vie montre une 
progression reguliere: Les femmes doni les mans ont fume plus de 
3< iTKifKi cigarettes om un risque relatif de devclopper un SOC de 1.8 
tinterv allc dc confiance 90% : 0i9-3.6) par rappon aux femmes doni 
les mans n'om jamais fume: L'asiociation decrite ict. ainsi que 
d autres preuves concordames. mdiquent que I'exposicion passive a 
la tumec de cigarettes peut etre un facieur de risque pouti la sune* 
nue du SOC 


Ziuammeiifassiiiig 

PtSfivniuebeD UBcl ebronisefa obstrvkHve Lugeiikraaklietten 

In einer Fall-Kontroll-Studie wurden 103 Patientmnen mu chronisch, 
obstruknvcr Lungenkrankheit erf asst, die me gcraucht: hatiem und 
zur Zcit dcr Studie vcrhciraict waren Oder es iumindesi fruher 
einmal gewesem waren. Als Konirolien! dienten 179 Frauen auf 
Krankenvisite im selben SpitaL die ebenfalls me geraucht hatten und 
auch zummdest einmal verheiratet gewesen waren. Vergiichen wur¬ 
den die Rauchgewohnheiten der Ehemanner Der emfache Ver- 
gleich Raucher-Nichiraucher ergab einc schwach signiftkame Diffc- 
renz. ein i eindeutiger Zusammenhang mu : der taglich gerauchten 
Ajuahl Zigaretten fand sich jedoch nicht Eine dbsisabhangige 
Beziehung zeigte sich bei der im Leben insgesamt gerauchten 
Anzahl Zigaretten: das relative Risiko war fur Frauen, deren Ehe- 
manner mehr als 300000 Zigaretten geraucht hatten 1.8 im \ er- 
giaich iu Partnerinnen von Nichirauchem i(90% Venrauensiniervail 
0,9-3 6). Diese Resultate konnten ein Hinweis difur sein. dass 
Nichtrauchen ein Risikofaktor fiir chronisch obstrukttve Lungen- 
krankheiten sein konnte 
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